The Protein Kinase C (PKC) family of isoenzymes has been the subject of a great deal of research in the last few years because of its recognised importance in the control of cell growth and division, cell differentiation, intracellular transduction mechanisms and in tumourigenesis [reviewed in 1-31. Both calcium dependent (a, pi, p2 and y) [4, 5] and calcium independent (6, E and 6) [6, 7 PKC isoenzymes exist in the retina. The long term goal of our studies is to determine whether specific PKC isoenzymes are involved in retinal ischaemia. It is thought that during ischaemia, glutamate receptors, particularly the kainate and NMDA subtypes, are overstimulated, leading to cell destruction [8,S] . As a prelude to such studies we set out to determine how three distinct PKC subtypes, PKCa (calcium dependent), PKCG (calcium independent) and PKCC (atypical; lacking the phorbol ester binding domain [lo] ), are affected when the retina is exposed in vitro to either a phorbol ester, kainate or an ischaemic insult.
Freshly dissected retinas were placed in Locke's physiological buffer saturated with 95% 0 2 / 5% Cop at 37OC and exposed to either 1pM phorbol-l2,13-dibutyrate (PDBu) or 75pM kainic acid. In some experiments the highly In other experiments, the Locke's buffer was saturated with nitrogen and iodoacetate (1 OOpM) was included to ensure a maximal ischaemic insult. After incubation periods of 30 minutes, the retinas were recovered, homogenised and divided into cytosolic and particulate fractions which were subjected to analysis by SDS-PAGE and western-blotting techniques [12] in order to visualise any PKC isoenzyme translocation or observe any other effect.
Control tissues showed that all the PKC isoenzymes are present in both cytosolic and membrane fractions. The phorbol ester, PDBu, caused both PKCa and PKCG to be almost completely translocated from the cytosol to particulate fractions ( fig. 1) . Interestingly, in the case of the non-phorbol ester binding PKCC, PDBu caused the translocation of only the lower molecular weight component of the normally observed duplex of bands from the cytosol to membrane fraction. The effect of the PDBu upon the three isoenzymes of PKC was readily reversed by calphostin C ( fig. 1 ).
Kainate caused a minor translocation of PKCa from cytosol to membrane ( fig. 2) , although there was no apparent effect on the PKCG. Kainate affected PKCC in a similar way to the phorbol ester, although to a lesser degree, translocating the lower band of the observed duplex from the cytosol to membrane fraction. The in vitro ischaemia treatment showed a significant translocation of the PKCa to the membrane fraction, but had little or no effect on either PKCG or PKCC ( fig. 2 ).
These results show that phorbol esters activate a and 6 PKC isoenzymes in the rabbit retina, by translocating them from the cytosol to the particulate fraction. Significantly, inclusion of calphostin C prevented the translocation of the lower molecular mass form of the PKCC isoenzyme caused by phorbol ester treatment. As PKCC does not possess a phorbol ester binding site [lo] , this result can only be explained after further investigations.
The translocation of PKCa by an ischaemic-like insult shows that this isoenzyme has a role to play in the cascade of cellular events leading to tissue damage. It remains moreover to be seen whether PKC activation leads directly to tissue destruction and whether PKC inhibition will prevent ischaemic-induced damage.
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